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(57)Abstract: 

PROBLEM TO BE SOLVED: To provided the reflection type 
optical system which can obtain excellent optical 
performance by one curved surface mirror. 
SOLUTION: The luminous flux emitted by a semiconductor 
laser 1 is deflected by a polygon mirror 4 for scanning and 
the deflected luminous flux is imaged by one curved surface 
mirror 5 on a scanned object surface 6. The curved surface 
mirror 5 has positive power in both the directions of 
horizontal scanning and vertical scanning and is so arranged 
as to reflect the luminous flux which is made incident from 
the polygon mirror 4 at a specific angle of separation to the 
vertical scanning direction. The curved surface mirror is 
asymmetrical in the vertical scanning direction about the 
reference straight line of the horizontal scanning direction 
including the optical axis. 
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CLAIMS 

[Claim(s)] 

[Claim 1] In the scan optical system which carries out image formation of the flux of light which 
deflects the flux of light emitted from the light source with deflecting system, was made to scan it, 
and was deflected on the field for a scan by one curved-surface mirror said curved-surface mirror It 
has forward power in a main scanning direction and the direction of vertical scanning, and it is 
arranged so that the flux of light which carries out incidence from said deflecting system may be 
reflected in the direction of vertical scanning with a predetermined separation include angle. The 
configuration of said curved-surface mirror Reflective mold scan optical system characterized by 
being unsymmetrical in the direction of vertical scanning to the criteria straight line of a main 
scanning direction including an optical axis. 

[Claim 2] Said curved-surface mirror is reflective mold scan optical system according to claim 1 
characterized by being formed so that whenever [ in the direction of vertical scanning / incident 
angle ] may change according to the distance from the optical axis in a main scanning direction. 
[Claim 3] The three-dimensions coordinate which consists of a x axis which intersects 
perpendicularly with the y-axis in a main scanning direction, and intersects perpendicularly in the 
direction of vertical scanning the z-axis and biaxial [ these ] is set up. Reflective mold scan optical 
system according to claim 1 which sets distance from said deflecting system to said curved-surface 
mirror to p, and is characterized by fulfilling the following conditions (1) in case the amount of sags 
of the direction of a x axis from the y-z flat surface showing the configuration of said curved- 
surface mirror is expressed as a function f of a y-coordinate and a z-coordinate (y, z). 
[Equation 1] 

aX aX < 0.025 .-(I) 



0.005 < 



(y=0.8P,z=0) # 2 (y=0,z»0) 



[Claim 4] Reflective mold scan optical system according to claim 3 characterized by expressing the 
function f showing the amount of sags of the direction of a x axis of said curved-surface mirror (y, 
z) by the 2-dimensional polynomial about y and z. 

[Claim 5] Reflective mold scan optical system according to claim 3 to which the flux of light which 
emits from said light source and carries out incidence to said deflecting system is characterized by 
being parallel light in a main scanning direction. 

[Claim 6] Reflective mold scan optical system according to claim 3 to which the flux of light which 
emits from said light source and carries out incidence to said deflecting system is characterized by 
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being emission light in a main scanning direction. 

[Claim 7] Said deflecting system is reflective mold scan optical system according to claim 3 
characterized by being a polygon mirror and the reflector being a curved surface. 
[Claim 8] The reflector of said polygon mirror is reflective mold scan optical system according to 
claim 7 characterized by being the cylindrical side which has curvature in a main scanning direction. 
[Claim 9] Reflective mold scan optical system according to claim 3 which makes rm' the radius of 
curvature on the efficiency of a main scanning direction [ in / for the distance from said deflecting 
system to said curved-surface mirror / the paraxial of p and said curved-surface mirror ], and is 
characterized by fulfilling the following conditions (2). 

0.2< |p/rm'| <0.4 — (2), however rm 1 The function f showing the amount of sags of the direction of a 
x axis of said curved-surface mirror (y, z) is expressed by the 2-dimensional polynomial about y and 
z, and the radius of curvature of a main scanning direction [ in / for the multiplier about the square 
of y of this polynomial / the paraxial of A2 and a curved-surface mirror ] is set to rm. 
1/rm'=1/rm+2A2 ask. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflective mold scan optical system which has 
arranged only one curved-surface mirror from deflecting system to the image surface side especially 
about the scan optical system used for equipments, such as a laser beam printer. 
[0002] 

[Description of the Prior Art] This kind of reflective mold scan optical system is indicated by JP.62- 
2531 16.A In the scan optical system indicated by this official report, the flux of light emitted from 
the light source is reflected and deflected by the polygon mirror in the same field as this flux of 
light, is reflected in the direction which intersects a scanning direction by the curved-surface mirror, 
and a photoconductor drum is reached. The configuration of a curved-surface mirror is formed from 
the center in consideration of the curve of the direction of light scanning of a mirror so that 
whenever [ incident angle ] may become large gradually toward the circumference, so that a locus 
with the linear flux of light may be drawn by photo conductor drum lifting. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the scan optical system indicated by the 
official report mentioned above, since a curved-surface mirror does not have power in the field of 
the direction of vertical scanning as shown in the Fig. 2, there is a problem that the degree of 
freedom of a design is low and it is difficult to obtain the good optical engine performance. That is, 
in order to give the function replaced with ftheta lens used for one curved-surface mirror by the 
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usual scan optical system, it is necessary to give the curvature-of-field amendment effectiveness 
of the distortion aberration for realizing ftheta property, a main scanning direction, and the direction 
of vertical scanning to a curved-surface mirror at least. Moreover, when using a polygon mirror, the 
function for amending the field failure error (inclination error of the direction of vertical scanning of 
a reflector) is also required. Among these, at least for amendment with the curvature of field of the 
direction of vertical scanning, and a field failure error, it becomes indispensable that a curved- 
surface mirror has power also in the direction of vertical scanning. 

[0004] This invention is made in view of the technical problem of the conventional technique 
mentioned above, and aims at offering the reflective mold scan optical system which can obtain the 
good optical engine performance by one curved-surface mirror. 
[0005] 

[Means for Solving the Problem] In order for the reflective mold scan optical system concerning this 
invention to make the above-mentioned purpose attain, In the scan optical system which carries out 
image formation of the flux of light which deflects the flux of light emitted from the light source with 
deflecting system, was made to scan it, and was deflected on the field for a scan by one curved- 
surface mirror The forward power of the both directions of horizontal scanning and vertical scanning 
is given to a curved-surface mirror, it arranges so that the flux of light which carries out incidence 
from deflecting system may be reflected in the direction of vertical scanning with a predetermined 
separation include angle, and it is characterized by making the configuration of a curved-surface 
mirror unsymmetrical in the direction of vertical scanning to the criteria straight line of a main 
scanning direction including an optical axis. 

[0006] The three-dimensions coordinate which consists of a x axis where the y-axis and a curved- 
surface mirror intersect at right angles in a main scanning direction, and intersects perpendicularly 
in the direction of vertical scanning the z-axis and biaxial [ these ] is set up. In case the amount of 
sags of the direction of a x axis from the y-z flat surface showing the configuration of a curved- 
surface mirror carries out to the function f of a y-coordinate and a z-coordinate (y, z), for example, 
the 2-dimensional polynomial about y and z, and it is expressed, it is desirable to fulfill the following 
conditions (1), using distance from deflecting system to a curved-surface mirror as p. 
[Equation 2] 

dx dX < 0.025 - (I) 



0.005 < 



dZ ( y «0.8P,z=0) dz (y=0,z»0) 



[0007] The flux of light which emits from the light source and carries out incidence to deflecting 
system is parallel light or emission light in a main scanning direction. Deflecting system is a polygon 
mirror and the reflector is a cylindrical side which has curvature in a flat surface or a main scanning 
direction. 

[0008] Moreover, it is desirable to fulfill the following conditions (2), using the radius of curvature on 

the efficiency of a main scanning direction [ in / for the distance from deflecting system to a 

curved-surface mirror / the paraxial of p and a curved-surface mirror ] as rm\ 

0.2< |p/rm'| <0.4 — (2), however rm' The function f showing the amount of sags of the direction of a 

x axis of a curved-surface mirror (y, z) is expressed by the 2-dimensional polynomial about y and z, 

and the radius of curvature of a main scanning direction [ in / for the multiplier about the square of 

y of this polynomial / the paraxial of A2 and a curved-surface mirror ] is set to rm. 1/rm'=1/rm+2A2 

ask. 

[0009] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the scan optical system 
concerning this invention is explained. The scan optical system of an operation gestalt is used as 
scan optical system of a laser beam printer. The scan optical system of an operation gestalt is 
constituted as shown in drawing 1 and drawing 2 . Drawing 1 is the explanatory view of a main 
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scanning direction, and drawin g 2 is the explanatory view of the direction of vertical scanning. 
[0010] The flux of light emitted from the semiconductor laser 1 which is the light source is made 
into parallel light with a collimate lens 2, it is completed in the direction of vertical scanning by the 
cylindrical lens 3 which has forward power only in the direction of vertical scanning, and incidence of 
it is carried out to the polygon mirror 4 which is deflecting system. It is reflected by the curved- 
surface mirror 5 as image formation optical system, and the flux of light reflected by the reflector of 
the polygon mirror 4 forms the beam spot on the fields 6 for a scan, such as a photo conductor 
drum. The beam spot scans the field 6 top for a scan to a main scanning direction with rotation of 
the polygon mirror 4. 

[001 1] In addition, "the optical axis of optical system" is defined by this specification as a shaft 
which is in agreement with the chief ray of the flux of light at the time of the spot on the field 6 for 
a scan reaching focusing on a scan. Moreover, the direction where a "main scanning direction" 
corresponds in a field perpendicular to the optical axis of optical system in the scanning direction of 
the spot on the field for a scan, and the "direction of vertical scanning" are defined as a direction 
which intersects perpendicularly in a field perpendicular to the optical axis of optical system in a 
main scanning direction. 

[0012] The cylinder side where, as for a cylindrical lens 3, the lens side by the side of a collimate 
lens 2 has forward power only in the direction of vertical scanning, and the lens side by the side of 
the polygon mirror 4 are constituted as a flat surface. The power of a cylindrical lens 3 is set that 
the line image formed of a cylindrical lens 3 is located near the reflector of the polygon mirror 4. 
[0013] The polygon mirror 4 is arranged so that the flux of light which carries out incidence may be 
reflected in the direction of vertical scanning with the 1st separation include angle theta 1 from a 
semiconductor laser 1 side. Incidence of the flux of light reflected by the polygon mirror 4 is carried 
out to the curved-surface mirror 5 in a main scanning direction as an emission light almost strong 
against the direction of vertical scanning as an parallel light The main scanning direction and the 
direction of vertical scanning have forward power, and the mirror side of the curved-surface mirror 
5 completes the flux of light on the field 6 for a scan. 

[0014] The curved-surface mirror 5 is arranged so that the flux of light which carries out incidence 
may be reflected in the direction of vertical scanning with the 2nd separation include angle theta 2 
from the polygon mirror 4. The configuration of the curved-surface mirror 5 is unsymmetrical in the 
direction of vertical scanning to the criteria straight line of a main scanning direction including an 
optical axis. When the flux of light carries out incidence to a curved-surface mirror with a 
predetermined separation include angle in the direction of vertical scanning, the locus of the flux of 
light on a curved-surface mirror curves. For this reason, whenever [ in the direction of vertical 
scanning of the flux of light / as opposed to / to a criteria straight line / being unsymmetrical in the 
direction of vertical scanning / a curved-surface mirror in a curved-surface mirror / incident angle ] 
changes according to the distance from the optical axis in a main scanning direction. This change 
can amend a scanning-line curve. 

[0015] Amendment of ftheta property is making it whenever [ to a curved-surface mirror / angle- 
of-incidence ] be proportional to the distance from the scan core of the beam spot mostly, and this 
can be realized by giving negative distortion aberration to a main scanning direction. A field failure 
error can be amended by making conjugate mostly the mirror side and the field 6 for a scan of a 
polygon mirror while carrying out image formation of the flux of light on the polygon mirror 4 in the 
direction of vertical scanning. For this reason, the cylindrical lens 3 is formed and the curved- 
surface mirror 5 has forward power strong against the direction of vertical scanning. 
[0016] The configuration of a curved-surface mirror sets up the three-dimensions coordinate which 
consists of a x axis where it intersects perpendicularly with the y-axis in a main scanning direction, 
and it intersects perpendicularly in the direction of vertical scanning the z-axis and biaxial [ these ], 
and is prescribed by by expressing the amount of sags of the direction of a x axis from a y-z flat 
surface as a function f of a y-coordinate and a z-coordinate (y, z). Function f (y, z) is expressed by 
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the 2-tiimensional polynomial about y and z. The curved-surface mirror of an operation gestalt sets 
distance from deflecting system to a curved-surface mirror to p, and fulfills the following conditions 
(1). 

[Equation 3] 

dx ax 



0.005 < 



dZ ( y=s o.8P,z=0) (y=0,z=0) 



<0.025 •••(!) 



[0017] The term of the partial differential by z of x of conditions (1) expresses the inclination of the 
direction of vertical scanning of the curved-surface mirror 5, therefore conditions (1) specify the 
amount of the difference of the inclination of y= 0 (on a shaft), and the inclination of y=0.8P 
(periphery), i.e., torsion of a curved-surface mirror. When fulfilling conditions (1), the curve of the 
scanning line can be suppressed small. 

[0018] The function f (y, z) showing the configuration (the amount x of sags) of the curved-surface 
mirror 5 is expressed with the following formulas (A). However, the notation c in a formula is the 
curvature (1/ry) of the main scanning direction on the optical axis of a curved-surface mirror, and K 
is a cone number. 
[Equation 4] 

»-f(y.»- ■ C(y2 t'V 2 2 ^ SSB m , n y m -z° -(A) 

[0019] Here, the right-hand side of the above-mentioned formula (A) is bisected as shown in the 
following formulas (B) and (C). 
[Equation 5] 

c(y 2 +z 2 ) 



xa = 



■(B) 



(K+l)c 2 (y 2 + z 2 ) 

n=0m=0 

[0020] Since it is x=xa+xb, the following formulas (D) are materialized. 
[Equation 6] 

— = — xa + — xb —(D) 
dz Bz di 

[0021] The 1st term (partial differential by z of xa) of the right-hand side of a formula (D) and the 
2nd term (partial differential by z of xb) can be developed like the following formulas (E) and (F), 
respectively. 
[Equation 7] 

d 2cz 
— xa 



to l + ^-(K + l)c 2 (y 2 +z 2 ) 



(y 2 +z 2 ) (K + l)c 3 z (E) 



Vl-(K + l)c 2 (y 2 +z 2 ){l +Vl-(K + l)c 2 (y 2 -rZ 2 )}' 



n=lm=0 
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[0022]' On the criteria straight line which passes by the above-mentioned formula (E) in the case of 
z= 0 (i.e., an optical axis), since the value of a formula (E) is 0, if only the 2nd term (partial 
differential by z of xb) is taken into consideration in order to ask for an inclination (partial differential 
by z of x), it is sufficient for it. Therefore, an inclination is called for by the following formulas (G) in 
this case. 
[Equation 8] 

f =2B n , y» .(G) 

[0023] Moreover, the optical system of an operation gestalt makes rm' the radius of curvature on 
the efficiency of a main scanning direction [ in / for the distance from the polygon mirror 4 to the 
curved-surface mirror 5 / the paraxial of p and the curved-surface mirror 5 ], and fulfills the 
following conditions (2). 

0.2< Ip/rm'l <0.4 — (2), however rm' The function f showing the amount of sags of the direction of a 
x axis of a curved-surface mirror (y ( z) is expressed by the 2-dimensional polynomial about y and z. 
1/rm-1/rm+2A2 ask by setting the radius of curvature of a main scanning direction [ in / for the 
multiplier about the square of y of this polynomial / the paraxial of A2 (=B-2, 0) and a curved- 
surface mirror ] to rm. 

[0024] Conditions (2) specify the relation of the location and radius of curvature of a curved- 
surface mirror. Since the size of a curved-surface mirror will become large so that the distance P 
from a polygon mirror to a curved-surface mirror is long if swath width of a main scanning direction 
is set constant, in order to miniaturize the optical system from the light source to a curved-surface 
mirror, spacing P is so desirable that it is small. Since the degree of freedom of the aberration 
amendment by the curved-surface mirror will become large on the other hand so that the width of 
face of the main scanning direction of a curved-surface mirror is large if it thinks from an optical 
engine-performance side, the larger one of spacing P is desirable. A miniaturization and the good 
engine performance can be reconciled by fulfilling conditions (2). In not obtaining the engine 
performance good when less than the minimum of conditions (2) but exceeding an upper limit, it 
enlarges the whole optical system. 

[0025] It can consider as parallel light like the case where spacing P uses ftheta lens with the 
common incident light to the curved-surface mirror 5 when comparatively long. In this case, the 
power of the main scanning direction of the curved-surface mirror 5 will pay all of the operation 
which completes parallel light on the field for a scan, and an aberration amendment operation. If 
spacing P becomes short, it will become difficult only by having the power which completes parallel 
light on the field for a scan in a main scanning direction to amend [ of aberration ] a curved-surface 
mirror. Then, strong forward power can be given to a curved-surface mirror rather than in such a 
case it makes into emission light the flux of light which carries out incidence to a curved-surface 
mirror and completes parallel light. 

[0026] In order to make into emission light the flux of light which carries out incidence to a curved- 
surface mirror, the configuration using the toric lens which replaces with the above-mentioned 
cylindrical lens and has negative power in a main scanning direction, and the configuration which 
makes the mirror side of a polygon mirror the cylinder side which has negative power in a main 
scanning direction are employable. 
[0027] 

[Example] Three concrete examples with which the requirements for the operation gestalt 
mentioned above are filled hereafter are explained. The example which the example 1 thought the 
drawing engine performance as important and set up comparatively long the distance P from a 
polygon mirror to a curved-surface mirror, the example which the example 3 thought compactness 
as important and set up the above-mentioned distance P comparatively short, and the 2nd example 
are examples which show these middle. In addition, in all examples, the 2nd separation include angle 
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'[ in / in the 1st separation include angle theta 1 in the polygon mirror on an optical axis / 4.0 

degrees and a curved-surface mirror ] theta 2 is 7.0 degrees. 

[0028] 

[Example 1] The explanatory view of the main scanning direction of the reflective mold scan optical 
system which drawing 1 requires for an example 1 , and drawing 2 are the explanatory views of the 
direction of vertical scanning. The optical system of an example 1 consists of semiconductor laser 1, 
a collimate lens 2 ( a cylindrical lens 3, a polygon mirror 4, and a curved-surface mirror 5, and the 
incident light to the curved-surface mirror 5 is emission light in the direction of parallel light and 
vertical scanning in a main scanning direction. 

[0029] Table 1 shows the configuration by the side of the field 6 for a scan from the cylindrical lens 
3 of the reflective mold scan optical system concerning an example 1. For the notation ry of front 
Naka, the radius of curvature of a main scanning direction and rz are [ the distance on a face-to- 
face optical axis and n of the radius of curvature of the direction of vertical scanning and d ] 
refractive indexes with a wavelength of 780nm. 

[0030] The polygon mirror 4 and the field number 4 show [ front Naka and the field numbers 1 and 
2 / a cylindrical lens 3 and the field number 3 ] the curved-surface mirror 5. The radius of curvature 
ry of the main scanning direction of the curved-surface mirror in Table 1 is radius of curvature on 
an optical axis. 

[0031] The configuration of the curved-surface mirror 5 is prescribed by the above-mentioned 
formula (A). In the example 1 , it is the constant of the cone K= 0 in a formula (A), and curvature 
c =1/ry=-3.69E-03 t and the value of multipliers Bm and n is shown in Table 2. In addition, Notation E 
expresses the power which makes a characteristic the figure the base and on the right of E for 10, 
for example, the value "-3.69E-03" of the aforementioned curvature means "-0.00369." 
[0032] 
[Table 1] 

Field number ry rz d n1 infinity 55.424 2.000 1.486172 infinity infinity 1 13.0003 infinity infinity 
84.0004 -270.910 * 135.455 [0033] 
[Table 2] 

Bm.n n=0 n=1 n=2 n=3 n=4m= 0 0.00 0.00 -2.93E-03 0.00 2.60E-07m= 2 -8.77E-06 3.14E-06 - 
6.70E-08 0.00 1.80E-11m= 4 7.80E-09 -2.50E-10 1.60E-12 0.00 0.00m= 6 -5.18E-13 1.36E-13 - 
1.70E-16 0.00 0.00m=8 1.04E-16 -2.50E-17 -2.10E-19 0.00 0.00m=10 -7.12E-21 1.49E-21 3.40E-23 
0.00 0.00m=12 0.00 0.00 0.00 0.00 0.00 [0034] Drawing 3 shows the curvature of field of the (A) 
linearity error of the reflective mold scan optical system by the configuration of an example 1 , the 
(B) main scanning direction, and the direction of vertical scanning, and the curve of the direction of 
vertical scanning of (C) scanning line. The axis of ordinate of each graph is image quantity (distance 
of the main scanning direction from the optical axis in a drawing surface 5), an axis of abscissa is 
the yield of each aberration, and all units are mm(s). 
[0035] 

[Example 2] The explanatory view of the main scanning direction of the reflective mold scan optical 
system which drawing 4 requires for an example 2, and drawing 5 are the explanatory views of the 
direction of vertical scanning. The optical system of an example 2 consists of semiconductor laser 1, 
a collimate lens 2, toric lens 3a, a polygon mirror 4, and curved-surface mirror 5a. In this example, 
toric lens 3a has weak negative power in a main scanning direction. Therefore, the incident light to 
curved-surface mirror 5a is a strong emission light in a weak emission light and the direction of 
vertical scanning in a main scanning direction. 

[0036] Table 3 shows the configuration by the side of the field 6 for a scan from toric lens 3a of the 
reflective mold scan optical system concerning an example 2. The polygon mirror 4 and the field 
number 4 show [ front Naka and the field numbers 1 and 2 / toric lens 3a and the field number 3 ] 
curved-surface mirror 5a. 

[0037] The configuration of curved-surface mirror 5a is prescribed by the above-mentioned formula 
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(A). In the example 2, it is the constant of the cone K= 0 in a formula (A), and curvature c=1/ry=- 
4.38E-03, and the value of multipliers Bm and n is shown in Table 4. 
[0038] 
[Table 3] 

Field number ry rz d n1 -80.000 55.424 2.000 1.486172 infinity infinity 1 13.0003 infinity infinity 
70.0004 -228.200 * 169.547 [0039] 
[Table 4] 

Bm n n=0 n=1 n=2 n=3 n=4m= 0 0.00 0.00 -2.80E-03 0.00 -5.20E-07m= 2 -1.30E-05 3.80E-06 - 
7.20E-08 0.00 -3.00E-11m= 4 1.80E-08 1.20E-10 7.60E-12 0.00 -1.40E-14m= 6 -6.00E-13 -8.80E- 
14 1.30 [ E-15 ] 0.00-7.00E-19m=8 2.50E-16 2.50E-17 -2.10E-18 0.00 2.30E-21m=10-5.00E-20 - 
2.60E-21 3.90E-22 0.00 0.00m=12 3.50E-24 0.00 0.00 0.00 0.00 [0040] Drawing 6 shows the 
curvature of field of the (A) linearity error of the reflective mold scan optical system by the 
configuration of an example 2, the (B) main scanning direction, and the direction of vertical scanning, 
and the curve of the direction of vertical scanning of (C) scanning line. 
[0041] 

[Example 3] The explanatory view of the main scanning direction of the reflective mold scan optical 
system which drawing 7 requires for an example 3, and drawing 8 are the explanatory views of the 
direction of vertical scanning. The optical system of an example 3 consists of semiconductor laser 1 , 
a collimate lens 2, toric lens 3b, polygon mirror 4a, and curved-surface mirror 5b. In this example, 
while toric lens 3b has weak negative power in a main scanning direction, it is formed as a cylindrical 
side where the mirror side of polygon mirror 4a has negative power in a main scanning direction. 
Therefore, the incident light to curved-surface mirror 5b turns into a strong emission light in a weak 
emission light and the direction of vertical scanning in a main scanning direction. 
[0042] Table 5 shows the configuration by the side of the field 6 for a scan from toric lens 3b of the 
reflective mold scan optical system concerning an example 3. Polygon mirror 4a and the field 
number 4 show [ front Naka and the field numbers 1 and 2 / toric lens 3b and the field number 3 ] 
curved-surface mirror 5b. 

[0043] The configuration of curved-surface mirror 5b is prescribed by the above-mentioned formula 
(A). In the example 3, it is the constant of the cone K= 0 in a formula (A), and curvature c=1/ry=- 
4.96E-03, and the value of multipliers Bm and n is shown in Table 6. 
[0044] 
[Table 5] 

Field number ry rz d n1 -85.100 55.958 2.000 1.486172 infinity infinity 113.0003 600.000 infinity 
60.0004 -201.750 * 196.490 [0045] 
[Table 6] 

Bm.n n=0 n=1 n=2 n=3 n=4m= 0 0.00 0.00 -2.97E-03 8.25E-06 5.10E-07m= 2 -1.60E-05 3.90E-06 - 
7.99E-08 4.05E-09 7.00E-11m= 4 3.10E-08 1.40E-09 -1.24E-12 -1.10E-12 1.00E-14m= 6 -8.20E-13 
( ) -9.50E-13 2.40E-14-6.30E-16 2.00E-17m= 8 4.00E-163.00E-16 -1.55E-17 3.70E-19 1.40E- 
20m=10 -1.20E-19 -3.60E-20 2.82E-21 0.00 0.00m=12 1.25E-23 0.00 0.00 0.00 0.00 [0046] Drawin g 
9 shows the curvature of field of the (A) linearity error of the reflective mold scan optical system by 
the configuration of an example 3, the (B) main scanning direction, and the direction of vertical 
scanning, and the curve of the direction of vertical scanning of (C) scanning line. 
[0047] Next, the relation between Table 7 and conditions (2) is shown for the relation of the each 
example and conditions (1) which were mentioned above in Table 8. Any example is filling conditions 
(Dand (2). 
[0048] 
[Table 7] 
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l£5£W3 



P 
84 
70 
60 



0.8P 
67.2 
56.0 
48.0 



0.017 
0.012 
0.011 



[0049] 
[Table 8] 



r B (2 0) rm' |P/rm' | example 1 -270.910 -8.77E-06 -269.629 0.312 examples 2 -228.200 -1.30E-05 
-226.854 0.309 examples 3 -201.750 -1.60E-05 -200.456 0.299 [0050] 

[Effect of the Invention] As explained above, while giving forward power to a curved-surface mirror 
in the both directions of horizontal scanning and vertical scanning according to this invention, the 
optical engine performance better than deflecting system only by only using one curved-surface 
mirror for an image surface side can be obtained by making that configuration unsymmetrical in the 
direction of vertical scanning bordering on the criteria straight line which passes along an optical 
axis. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the main scanning direction of the reflective mold scan 
optical system of an example 1 . 

[Drawing 2] It is the explanatory view of the direction of vertical scanning of the reflective mold 
scan optical system of an example 1 . 

[ Drawin g 3] It is the graph which shows the curvature of field of the (A) linearity error of the 
reflective mold scan optical system of an example 1 , the (B) main scanning direction, and the 
direction of vertical scanning, and the curve of the direction of vertical scanning of (C) scanning line. 

[Drawin g 4] It is the explanatory view of the main scanning direction of the reflective mold scan 
optical system of an example 2. 

[Drawing 5] It is the explanatory view of the direction of vertical scanning of the reflective mold 
scan optical system of an example 2. 

[ Drawing 6 ] It is the graph which shows the curvature of field of the (A) linearity error of the 
reflective mold scan optical system of an example 2, the (B) main scanning direction, and the 
direction of vertical scanning, and the curve of the direction of vertical scanning of (C) scanning line. 

[Drawing 7] It is the explanatory view of the main scanning direction of the reflective mold scan 
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optical system of an example 3. 

[ Drawin g 8] It is the explanatory view of the direction of vertical scanning of the reflective mold 
scan optical system of an example 3. 

[Drawin g 9] It is the graph which shows the curvature of field of the (A) linearity error of the 
reflective mold scan optical system of an example 3, the (B) main scanning direction, and the 
direction of vertical scanning, and the curve of the direction of vertical scanning of (C) scanning line. 

[Description of Notations] 

1 Semiconductor Laser 

2 Collimate Lens 

3 Cylindrical Lens 

4 Polygon Mirror 

5 Curved-Surface Mirror 

6 Field for Scan 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1] 




[Drawin g 2] 
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[Drawin g 8] 




[Drawing 9 ] 
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